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But
a = 347rl04(92)210-12 = 9 X 10~3. Hence,
E = 198D.
Now, when the radiation D is absorbed by the lower atmosphere, it follows that its temperature will be so increased that, when equilibrium is reached, the intensity of its new radiation will be to that of its old as 199 is to 198. Hence AT7, the effective temperature increase of the lower atmosphere, is given by the equation
(252 + AT7)4 = 199 (252)4           198'
from which
AT = 0°.3 C.   .
But, as stated above, the dust particles, presumably, are not full radiators, and, therefore, probably 0.2° C. is as great an increase in temperature as may reasonably be expected from this source. But this increase, 0.2° C., is small in comparison with the decrease, 6° to 7° C., caused by the interception of solar radiation, already explained. Hence it appears reasonably certain that the sum total of all the temperature effects produced by volcanic dust in the upper atmosphere, equal in amount to that put there by the explosion of Katmai, must be, if long continued, a lowering of the surface temperature by several degrees Centigrade.
Total Quantity of Dust.—Let nx = 2N, the total number of particles passed in a cylinder of 1 square centimeter cross-section. Then, as explained above,
10  =  ge4^7r(92)2X 10-12
Hence,
N = 34 X 104
roughly = number of particles in a vertical cylinder of 1 square centimeter cross-section.
If A is the entire area of the earth in square centimeters, then the total number of dust particles, assuming the dustiness everywhere as just found, is
NA = 1734 X 1021.
But the radius of each particle is 92 X 10~6 cm., and its volume, assuming it spherical, 33 X 10~13 cc. Hence, the total volume of the dust, assuming the particles spherical, is equal, roughly, to a cube 179 meters, or about 587 feet, on the side, an amount that certainly is not prohibitively large.
As just stated, the total quantity of dust sufficient, as explained, to cut down the intensity of the direct solar radiation by 20 per cent, and,

